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ABSTRACT

PORCINE COLLAGEN MATRIX WITH AND WITHOUT ENAMEL MATRIX
DERIVATIVE FOR THE TREATMENT OF GINGIVAL RECESSION DEFECTS

CHRISTOPHER T. BARTH, DMD
PERIODONTICS 2016

Thesis directed by:  Glen Imamura, DDS, MS
CAPT (Ret), DC, USN
Professor, Dental Research
Naval Postgraduate Dental School
Matthew B. Miller, DDS, MS
CDR, DC, USN

Program Director, Periodontics
Naval Postgraduate Dental School

Introduction

The purpose of this study is to compare the effectiveness of a porcine collagen
matrix (CM), with or without the addition of enamel matrix derivative (EMD) in the
treatment of Miller Class I, 11 or I11 recession defects. This will be a prospective, single-
blinded, randomized, split-mouth study. One defect will receive CM+EMD (test), while
the other will receive CM (control) alone.
Methods

The treatment of 30 similarly sized Miller class I, 11 or 111 recession defects on single-
rooted teeth using coronally advanced flaps with CM + EMD or CM alone will be evaluated.
The subjects will be in good health, non-smokers, periodontally healthy except for recession,
have good oral hygiene and have no contraindications to periodontal surgery. Subjects will

have matching recession defects that measure within 1 mm of each other on single-rooted



teeth. One defect will be randomly assigned as the test group receiving CM + EMD, and the
other as the control group receiving only CM. Measurements will be made using a UNC-15
periodontal probe, custom acrylic stent and digital calipers and will include: probing depth
(PD), clinical attachment level (CAL), vertical recession (RD) and width of keratinized tissue
(KTW). The measurements will be taken at baseline (on the day of surgery), and at 3 and 6
months post-surgery.

Results
Currently this research protocol has been prepared to be submitted to the IRB.
Discussion

Research will commence following IRB approval.
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CHAPTER I: INTRODUCTION AND LITERATURE REVIEW

A tooth consists of a crown, which is composed of an inner core of dentin and

outer shell of enamel and root, composed of dentin covered by a thin layer of cementum.

The crown is demarcated from the root at the cemento-enamel junction (CEJ) where the

enamel meets the cementum. Gingiva describes the keratinized epithelium that surrounds

teeth and is continuous with the periodontal ligament within the gingival sulcus and the

mucosa of the oral cavity at the mucogingival junction (MGJ). The immobile component

of gingiva is bound to the bone and is called attached gingiva (AG), whereas the mobile

component surrounding the tooth is not directly attached to the bone and is termed free

gingiva (Figure 1). Both free and attached gingiva make up keratinized gingiva (KG).

The most coronal portion of the gingiva that ends on the tooth is defined as the free

gingival margin (FGM).
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According to the American Academy of Periodontology, recession is defined as
the location of the gingival margin apical to the cemento-enamel junction (CEJ)." The
occurrence of recession is a relatively common finding, affecting 61.3 million adults over
the age of thirty with greater than or equal to one millimeter of recession. Recession has
been shown to increase in severity and extent with age. Those 30 to 39 years of age have
a prevalence of 37.8% on an average of 8.6% of teeth, while 90.4% of 80 to 90 year-old
subjects were found to have recession on 56.3% of teeth. Recession is more prevalent in
males than females and more common among African Americans than Caucasians.’
Causes of recession have been attributed to anatomic factors, periodontal disease, tooth
malposition, chronic trauma from abrasive or incorrect tooth brushing technique and
pathologic insult to the periodontium caused by bacterial plaque. Studies have reported
injuries to the gingiva from chemicals or use of smokeless tobacco can also cause
recession.”?

In 1985, P.D. Miller presented a classification system for recession (Figure 2).
His system was designed to predict the success of coverage achieved with surgery based
on the level of the interproximal bone, the presence of KG and the position of the tooth
within the alveolus. According to his classification, a recession defect is considered
Class I if there is no interproximal bone loss, the tooth is in normal position and the
defect does not extend to the MGJ. A Class Il defect carries the same criteria except the
recession extends to or beyond the MGJ. These two classifications are associated with a
predictability of 100% root coverage when surgically corrected. The two remaining

classifications, Class 11l and 1V, involve interproximal bone loss and/or malposition of



the teeth in the arch and are associated with less than 100% root coverage or no

anticipated gain respectively.’
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Not every case of recession requires correction. However, there are specific
indications for surgical intervention such as patient aesthetic concerns, which can be
important to a person’s identity and self-image.” Another indication is root sensitivity
which often results in pain to cold, heat and even touch leading to an impaired ability to
eat or drink and brush one’s teeth. Studies have shown soft tissue coverage procedures
can lead to a decrease in sensitivity of the associated tooth.>® Root caries is a concern
because the dentinal surfaces are exposed to the oral environment. Unlike enamel, dentin
is less mineralized and consists of tubules that extend from the pulp to the outer surface
of the tooth root. If left exposed, these channels are susceptible to bacterial invasion.
Surgical coverage of the root surface has been shown to be effective in reducing the
incidence of decay through a connective tissue or epithelial attachment to the tooth.’

The width of KG is also an important factor in the maintenance of gingival health
and its absence is an indication for correction of recession. Lang, in 1972, suggested a

minimum of 2 mm of keratinized tissue, 1 mm of which is attached, is needed around



teeth. He noted the presence of chronic inflammation and progression of recession when
there was less than 2 mm of KG.2*! In 1985, Kennedy and Dorfman demonstrated that a
group of untreated, non-compliant control subjects with minimal KG had significantly
increased plaque and inflammation compared to a group with adequate KG at baseline.™
From these historical studies, both observational and prospective in nature, it is evident
that the level or amount of KG is crucial to the periodontal health of the patient.***2
In 2016, Chambrone and Tatakis demonstrated that patients with existing

recession defects are at a significantly increased risk for further progression of recession.
They noted 78.1% of patients that started with recession, experienced increased depth of

recession; concluding that untreated defects have a high probability of becoming worse in

the long term.™

Mucogingival Therapy: Overview

The correction of recession defects usually requires a surgical procedure. There is
a plethora of available techniques to treat gingival recession. These can include
repositioning the existing gingival tissue with techniques such as a lateral pedicle flap,
coronally advanced flap, double papilla flap or semi-lunar repositioned flap. These
techniques aim to reposition the neighboring tissue to cover the recession defect. Also,
there are different grafting techniques that can be employed to transplant tissue from one
site to another. These include connective tissue autograft, allograft or xenograft.***®
Finally, grafts and pedicle flaps can be used in conjunction with each other in any
possible combination. In addition, numerous biologic agents aimed at augmenting

healing are available such as platelet derived growth factor, bone morphogenic protein-2



and enamel matrix derivative.'” Of these various surgical techniques available to treat
gingival recession, the sub-epithelial connective tissue graft (CTG) or simply CTG is

considered the gold standard.®*®

Mucogingival Therapy: The Connective Tissue Graft

The CTG has the ability to change the morphology of the tissue surrounding the
tooth from non-keratinized mucosa to keratinized attached tissue. In a series of studies
on monkeys, Karring (1971) demonstrated that when a connective tissue graft from a
keratinized source such as the palate heals at the transplanted site, the new epithelium
that grows over the grafted tissue will be keratinized tissue even if it was previously non-
keratinized.’® This is why the source for connective tissue autografts is from a location
with keratinized tissue such as the patient’s palate, edentulous ridges or maxillary
tuberosity. Also, the CTG has the ability to create a new connective tissue attachment
onto the previously diseased root surface.?’

Numerous studies have shown that the use of CTG with various pedicle flaps such
as lateral pedicle flap, coronally positioned flap or double papilla flap, effectively
decreases the amount of recession, increases the level of attachment, decreases probing
depth and increases the amount of keratinized tissue.***® In a study by Bittencourt et al.
in 2009, an average of 96.83% of root coverage was achieved in Miller Class | defects
using CTG and coronally advanced flap (CAF). These results stayed consistent from 6 to
30 months post-operatively. Also, Harris (2002) showed mean root coverage of 97% at
13 weeks in Miller class I or Il defects using a variety of pedicle flaps. Root coverage

improved to an average of 98% at 27.5 months.'® Not only does this show that CTG



results are stable long term, but that they actually may improve over time. Systematic
reviews and meta-analyses have also demonstrated the superiority of CTG compared to
other techniques such as guided tissue regeneration or free gingival grafting.***

One of the main drawbacks to the CTG is the need for a second surgical site from
which to harvest. This adds to the risk of surgical complications such as infection, nerve
damage, bleeding and pain and also increases the time of surgery. In 2006, Griffin
showed that by eliminating the need for a second surgical site, the probability of
postoperative moderate to severe bleeding and swelling decreased by 24%. Powell, in
2005, demonstrated a 3.66% infection rate in CTG compared to overall infection rates for
periodontal surgical procedures of 2.09%. Also, the amount of tissue available for
grafting is limited by patient anatomy affecting the number of teeth that can be addressed
in one surgery. If there are more teeth to be grafted than available graft, additional
surgical procedures may be needed.?*?®

The endpoint of success for surgical treatment of recession is coverage of exposed
root through coronal reposition of the free gingival margin (FGM). Ideally, there will be

an increase in KG, shallower PD, decreased CAL and increased tissue thickness which

would lead to a more stable tissue attachment to the tooth.

Mucogingival Therapy: Xenogenic Collagen Membrane

In an effort to define an alternative and equally successful graft modality that
overcomes the second site “problem”, xenogenic collagen membranes (CM) can be used
in the correction of gingival recession or augmentation of KG. The structure of the

membrane is usually collagen derived from an equine, porcine or bovine source. These



membranes offer a unique advantage as alternatives to CTG because they eliminate a
second surgical site and have relatively unlimited availability.

In 2010, Osteohealth introduced Mucograft®, a bi-layered membrane composed of
Type I and 111 collagen. It is derived from veterinary certified pig tendon, sterilized by
gamma irradiation and has a low antigenicity in conjunction with good biocompatibility.
The material is approximately 2.5-5.0 mm thick and is cleared by the FDA for root
coverage, increasing keratinized tissue, covering of implants placed immediately and
alveolar ridge reconstruction.”* A compact outer layer contributes to protection, structure
and allows for better control during suturing; while the inner layer is thick, porous and
spongy, providing a suitable environment for early vascularization and promotion of
cellular recruitment.®® Mucograft® is safe for use in humans and is routinely used
currently in periodontal practice for the correction of recession defects.?*?

Collagen matrices used for gingival recession coverage result in similar outcomes
to those achieved with connective tissue autografts.”®#® In 2009, Sanz et al. conducted a
randomized retrospective clinical trial consisting of 20 patients followed for 1, 3 and 6
months with regard to keratinized tissue gained through CTG vs CM augmentation. They
found a statistically significant amount of keratinized tissue achieved with both grafting
materials (2.6 mm and 2.5 mm respectively) and a lower patient morbidity associated
with the collagen matrix.?® Similarly, in one of the first clinical studies looking at
recession coverage with CM compared to CTG, McGuire et al. (2010), found mean CAL,
PD and KG width to be statistically significant compared to baseline. All parameters
tested for differences between treatment groups also showed equivalence and at 6

months, no difference could be made in regards to color or texture.’® These studies



demonstrate there is support for clinical results using collagen matrices that are at best,
equivalent to the standard CTG. To date, there have been no reports of infections or any
inflammatory reactions resulting from the use of this xenograft. It is safe, predictable and

the risk to the patient is exceptionally low.*®%

Mucogingival Therapy: Enamel Matrix Derivative

Of the biological factors available to treat gingival recession defects, one of the
most widely used is enamel matrix derivative (EMD). EMD is a derivative of embryonal
porcine enamel and is composed primarily of amelogenins as well as other proteins such
as tufelin, ameloblastin and amelin. The molecular composition of EMD has been shown
to affect gene expression, protein production and differentiation of various cell types
crucial to the formation of periodontal ligament and osteoblastic cell types.? EMD has
also been shown to enhance angiogenesis and stimulate endothelial cells, which favors
early healing of the soft tissue.** EMD is FDA approved for application to root surfaces
to treat recession defects.*

Ample research exists demonstrating the efficacy and safety of EMD leading to
increases in attachment level, root coverage and reduction in probing depths.®*%*
McGuire and Nunn demonstrated an average root coverage of 94% in EMD+CAF when
compared to CTG+CAF which attained 96.3% mean root coverage. Complete root
coverage was attained in 78% of all cases. In a ten year follow up study, these results
remained stable with the exception of PD reduction and width of KG.** In 2010,

Henriques et al. showed increased attachment levels and decreased probing depths using

EMD with a CTG compared to CTG alone.*® Additionally in 2011, Rasperini et al.



demonstrated improved reduction of recession depth in test group (EMD+CAF+CTG)
compared to control (CAF+CTG).* In a meta-analysis completed by Cheng et al. in
2015, it was concluded that EMD can improve probing pocket reduction and increased
keratinized tissue width.*’

EMD is used with a root surface modifier known as ethylenediaminetetraacetic
acid (24% EDTA). As per the manufacturer’s recommendations and instructions for use,
EDTA is applied to the tooth surface for 2 minutes prior to the application of EMD. The
rationale for its use is to remove debris from the root surface and expose collagen fibrils
to allow fibroblast to directly contact the dentinal collagen. Studies that have utilized

EDTA report no altered healing or serious side effects associated with its use.*" *

Study Rationale

Currently, there is evidence demonstrating comparable improvements in
correcting gingival recession using CM or CTG.*** Also, EMD has demonstrated
enhanced clinical outcomes when used with CTG or alone.*” Therefore, the question
raised is if the use of EMD with CM can enhance the clinical outcomes related to root
coverage procedures compared to using CM alone. To date, there are no published
studies that have explored this approach. The purpose of this study is to determine if the
addition of enamel matrix derivative results in increased root coverage compared to CM
alone in patients with Miller Class I, 11 or 111 recession defects undergoing a coronally

advanced flap.



CHAPTER II: MATERIALS AND METHODS
Thirty subjects will be consented and enrolled to obtain 24 evaluable subjects
(estimated attrition: 20%) with matching Miller Class I, 1l or 111 recession defects (Please
see Appendix A for flow diagram of study). Corrective surgical treatment will be offered
to these patients in accordance with accepted indications for root coverage procedures. A

study investigator will initiate the consent process described in this protocol.

Clinical Sequence (with introduction of study and consent):

1. Patient is referred for a periodontal evaluation following any indicated non-
surgical therapy.

2. Any patient who has bilateral mucogingival defects with Miller Classification I, 11
or 111 will be asked by their provider if they are interested in participating in a
study about mucogingival defect corrective therapy.

3. If the patient expresses interest, the provider will give the patient a one page
overview that summarizes the protocol.

4. If the patient does not wish to participate, he or she will be offered any indicated
periodontal treatment in accordance with his/her needs and the rules and
regulations of the department.

5. If the patient wishes to participate in the study, the provider will ask a study
investigator to meet with the patient to discuss the study and consent process.

6. If the patient does not consent to be in the study, therapy will continue as
described in step 4.

7. If the patient consents, the following process ensues.

10



Following Consent:

1. Dental impressions:

a.

Maxillary and mandibular impressions will be made using an irreversible
hydrocolloid material (alginate) in stock impression trays. The impressions
will be poured with dental stone for models, also called casts. Specific

recession defects will then be identified.

2. Laboratory acrylic stent:

a.

A customized acrylic stent for making measurements at the recession sites
will be fabricated.

Moldable light curable acrylic material will be adapted to the cast in proximity
to the site of the recession defect.

The stent will direct the probe to facilitate precise, reproducible
measurements.

A fissure bur will be used to cut a “tube” in the stent. The tube will
accommodate a periodontal probe which will allow a reproducible, fixed
reference point for repeat measurements intra-orally.

Measurements using the acrylic stent will be collected at baseline, 3 and 6
months post surgically.

Clinical data will be collected by blinded associate investigators. Clinical
measurements will be made at baseline, 3 months and 6 months and
recorded on data collection sheet (Appendix D). The data collection
sheets will be stored in a locked cabinet located in the PI’s office at

NPDS.
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g. Clinical measurements will be taken using a UNC 15 probe and a custom stent
to allow standardized placement of the probe. The top of the stent will serve
as the standardized point of reference. The probe will be inserted through a
port in the stent with a rubber stopper demarcating the distance from the probe
tip to the top of the stent. (Appendix F) This distance will be measured using
digital calipers manufactured by CMT Industrial capable of measuring to 0.01
mm.
h. The following measurements will be made to the nearest 0.01 mm using
digital calipers:
i. Stent-Cemento-enamel junction (S-CEJ)
ii. Stent-Base of pocket (S-BOP)
iii. Stent-Free Gingival Margin (S-FGM)
iv. Stent-Mucogingival junction (S-MGJ)
I. Study variables will be mathematically determined using the following
formulas:
i. Probing depth (PD): S-BOP minus S-FGM
ii. Clinical Attachment Level (CAL): S-BOP minus S-CEJ
iii. Recession(REC): S-FGM minus S-CEJ
iv. Keratinized tissue width(KG): S-MJG minus S-FGM

Randomization and De-ldentification procedure:

3. Confounding variables that could influence the outcomes of these procedures include
the surgical technique, subject’s ability to heal, anatomy, defect size and tissue

morphology. Therefore, Miller Class I, Il or 111 defects will be paired and matched

12



within the same subject. This allows the patient-to serve as her own control,
mitigating differences between subjects if there was a separate control population.
Both defects will be surgically corrected on the same day. Before surgery, a
sequentially-numbered, opaque, sealed envelope (SNOSE) will be opened by the
surgeon that will direct which defect (left or right) will receive which treatment
condition (test or control), and in which order the surgeries should be performed (test
first or control first). SNOSE will be pre-generated; separate randomization groups
will be stratified subsequent to enrollment for Miller’s Class I, 11, and Class Il

defects.

4. Each subject will be given an identifying number based on the chronology of their
enrollment. The PI will be the only person to have access to the subject code key.
The P1 will be the only one to have access to the subject’s study record. Also, the Pl
or Al will enroll subjects. Therefore, investigators who make measurements at each
surgical site will be blinded to which tooth received CM only and which tooth

received CM + EMD.

Surgical Procedure:

1. Females of child bearing age will be asked to complete a HCG urinalysis prior to
the surgical procedure. If the results of the HCG test are positive, the subject will
be exited from the study.

2. Prior to surgical procedure, in line with standard protocol at the Periodontics

Department, participants will be offered the option of having the surgery

13



performed using either oral anxiolysis or intravenous moderate sedation. The use
of sedation will not affect the surgical procedure.

3. The surgical provider will be either a board certified staff periodontist or a 2" or
3" year periodontal resident. All surgical providers will be briefed in the
protocol. All surgeries will encompass the steps listed below:

a. Baseline measurements using the stent will be collected at this time by
an investigator.

b. Administration of oral anxiolysis or IV moderate sedation if patient
desired and indicated.

c. Patient will be anesthetized using local anesthetic.

d. SNOSE will be opened identifying the test and control sites and the order
of the procedures.

e. The exposed portion of the root will be prepared and cleaned using a
combination of hand instruments and ultrasonic instruments.

f. A recipient pouch at the treatment site will be created via an intra-sulcular
incision with two vertical incisions and combination full/partial thickness
flap. Passive coronal positioning of the flap at or slightly above the level
of the CEJ will be achieved.

g. The facial portion of the adjacent papillae to the treated tooth will be de-
epithelialized to create a bleeding CT bed to which the flap will be sutured
after graft placement.

h. The exposed root surface will be conditioned using 24% EDTA (per the

manufacturer’s recommendations) for 2 minutes, then irrigated copiously

14



with sterile saline.

i. Both test and control sites will receive Mucograft® (cut to a size 6 mm
larger than the defect both laterally and apically). The Mucograft® will be
secured using a sling suture with resorbable suture material around the
tooth.

j.  Test sites will receive 1 mL of Emdogain® that will be applied to the
Mucograft® once it is secured around the tooth. Control sites will not
receive this Emdogain® application.

k. The flap will be coronally advanced to cover the graft and then secured to
the de-epithelialized papilla at or coronal to the level of the CEJ using a
non-resorbable suture.

Post-Operative Care

Verbal and written post-operative instructions (See Appendix C). The subjects will be
asked to avoid any brushing or flossing of the grafted sites for 4 weeks following the
surgery to avoid compromising the graft by physical trauma. Subjects will also be asked
to not engage in any strenuous activity immediately following the procedure.
a. All participants will receive the following post-operative medication regimen
unless otherwise medically contraindicated:

e 0.12% Chlorhexidine, 1 bottle: Rinse and spit BID with 1 TBSP as
directed on the bottle as a replacement for brushing around the surgical
site (to reduce plaque).

e Pain medication consisting of any of the following regimens (alone or in

combination)

15



1. Ibuprofen 800 mg, Take 1 tab PO q6-8h for moderate pain

2. Hydrocodone/Acetaminophen 5/325 mg, Take 1-2 tab PO g6h
prn severe/breakthrough pain

3. Acetaminophen 325 mg: Take 1-2 tabs PO g4h for moderate pain

4. Oxycodone 5mg: Take 1 tab PO g4h prn severe/breakthrough
pain.

b. Subjects will be recalled at 1, 2 and 4 weeks to monitor post-operative healing
and remove plaque/deposits at the surgical site. At week 2 subjects will be
instructed to swab the surgical site with a cotton tip applicator dipped in
chlorhexidine in lieu of whole mouth rinsing. At 4 weeks, they will be
instructed to resume normal hygiene using a soft toothbrush.

c. Subjects will be recalled at the, 3 and 6 month mark (each +/- 2 weeks)
following the surgical procedure to assess healing, remove plaque, and
reinforce oral hygiene. Three and 6 month measurements will be collected at
these appointments by an Al or PI. At 6 months, the subject will be referred

back to his/her primary provider for continuation of dental care.

Data Analysis Plan:

A patient flow diagram as outlined in the CONSORT statement will be presented to
describe enrollment, intervention allocation, follow-up, and analysis. Significance for all
independent analyses will be set at a global alpha = 0.05. A table of baseline patient
demographic and clinical characteristics will be presented using means with standard

deviations, medians with interquartile ranges, or minimum-maximum ranges and counts with

16



percentages.

To address the study objectives:

1. The CM + EMD and the CM alone will be evaluated for correction of recession
depth. The primary dependent measure will be the size (mm) of recession depth.
To evaluate the difference between these treatments over time, a linear mixed-
effects model or generalized estimating equation will be used. The Wilcoxon
Signed Rank Test (paired t-test) will be used for paired (split-mouth) inter-
treatment (CM+EMD and CM alone) comparisons at each of the measurement
times (baseline, 3 months, and 6 months) and to compare, across the treatments,
the change in recession depth from each time point with the baseline (i.e., 3
months- baseline, 6 months — baseline). Additionally, to evaluate the intra-
treatment efficacy, the Wilcoxon Signed Rank Test (paired t-test) will be used to
evaluate significant changes in recession depth across time (comparing each to
baseline: 3 months, and 6 months). Other clinical variables, including the clinical
attachment level, probing depth, and keratinized tissue width will be similarly
evaluated. Additionally, we will similarly compare changes in percent coverage,
which can be derived using the size of the existing defect and other physiological
parameters of the tooth. For this last measure, we will also evaluate, using a
logistic regression, if CM + EMD results in a higher likelihood of promoting
100% root coverage than CM alone.

2. We will evaluate the inter-rater reliability between the set of human
measurements obtained using the stent & digital caliper. Here, we will calculate

Cronbach’s Alpha and the associated ICC values.
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3. Covariates in each of the above analyses, such as recession defect class, surgery
order or laterality, patient age, measuring associate investigator, and performing

surgeon may be included.
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CHAPTER I11: CONCLUSIONS

Research will commence following IRB approval. The standards for both clinical
parameters and patient satisfaction have been set high with the connective tissue autograft
technique. Recently, several products have come to light that give the CTG a “run for its
money” demonstrating comparable and in some cases, equivocal outcomes. The emphasis
must be placed on equivocal or comparable, not superior, because we have yet to
discover a technique that outperforms the CTG. In the periodontal literature, the success
of these techniques is well established but there is no definitive evidence demonstrating
how they could be enhanced. The goal we are striving to achieve in this study is to do just

that, with the combination of two excellent materials used commonly in practice today.
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APPENDIX A: FLOW DIAGRAM OF STUDY DESIGN

Periodontal Evaluation
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1,2,4,38,12, 24 week follow-up.
Data will be collected utilizing stent at 12 and 24 week time points
Participant’s role is completed, follow up with provider and continues as non-

\
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APPENDIX B: COMPREHENSIVE PERIODONTAL CHARTING FORM

PERIODONTAL CHART Peremal data - Privacy Act of 1974

Bleeding/puralence (+)
Astschment level CEI to BP

Pocket depihs FM 1o BP

N o

Furcation imvasson
Ordei M\
Grade 2
Grade3

Record on Oieclusal Owtfines
Mobility (123

Pocs comtact

Oppen conser |

Food impecsion -~ W

Sy rnten

Pocket depths PGM to BP

Anachment level CEJ 10 BP

Eleeding,/purslence { +)

Bleeding/punalence [+

Antachment level CE o BP

Pocker depihs PGM o BP

ERY

Haoriz. lines = 2mm

FGM = free ginghal margin
BEF = bais of pocker

D#FGH;'HIH codHnwous
bilue Ene relative b CET

Maurk pocked area in red m
rood parface

Direw mucogingival junction
3z hlack continwoest line

e

Packet depths FGM 10 BF

Adinchment level CRT fo BP

Baceding/parulence (+]

FLACE OF EXAMINATION EXAMINER DATE
PATIENT IDENTIFICATION

SEX GRADE, RATE, OR POSITION ORGANIEZATION/UNIT COMPONENT OF. BRANCH | PHONE: 3}?

PATIENTS LAST NAME - FIRST MAME - MIDDLE HAME DATE OF BIRTH (Day-Month-Year) | SOCIAL SECURITY NO.
NAVBED 6660y (3,%0)

/N 0105-LF-009-2400
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APPENDIX C: EXAMPLE OF NPDS PERIODONTICS DEPARTMENT POST-
OPERATIVE INSTRUCTIONS

PERIODONTICS DEPARTIMENT
HAVAL POSTGRADUATE DENTAL SCHOOL
Bethesda, Maryland

For best healing and a minimum of complications, please read and Follow these instructions carafully

foumay have been given one or more of these medications:

PFAIN MEDICATIONS: FAatrin S00 ma: Headided crere & hewrs. Do not double up on dozage.

Plorca 51525 ma: Fazddod 2iern & bowrs for pante cordred 6 can be taken in addition ke
ibuprofen. Thiz medicine: can make wou drowsy, Therefore, do not drive or
opsrate machinery whils taking thiz drug. Additionally, do net take with
alcohalic beverages; the alcohal will make you sleepicer, buk will not decrease
wour comfort,

ANTIBIOTICS: Docepepcling 100 mg: & fadviods S o o sorgors flon Fiaddod sprory e For S0 oo,

Amoxicillin 500 mg:  F el Foar Simer @ Sae o Do B s,

Clindamycin 300 maq fisdid foar Simer o glow for Fle WY g,

RINSES: Peridex [Perioquard  Fdadtls mire SIvce -3 -Gy o airoclod on &he Sadile, slariing dhe gaw follonveg
sargary, Do nat bruzh or flazs ot the zurgical zite unlesz instrucked to do 2o,
ANTI-INFLAMMATION: Pledrol Dose Pack:  Take as directed on the package, starting today, Be sure and take the Full

first rowe of kablets [First six tableks] boday,

The Following are a list of post-operative considerations during healing:

BLEEDING: There may be slight bleeding From the surgical for 1-2 dags after surgery. vYour saliva may appear slightly
reddish, Thiz iz commen. IF pou netice anincreaze in blesding pleaze contack us,

FUTURESIZTITCHES: Vo may have sukdres placed in your mouth, They may hawebo be removed in the Future, Please leaye the
suburez alens a: muchis possible. "Earlyfemeial or the'loss of sutures may impair healing.

DREZSINGS: There mayg bea qummu by of dressinq @ppack over the surgical area, I6is there For wour comfort. IF it Fallz
ot beforeypour First post-apcrative appaintment and you are comfortable, it is fine to leave it out, IF the
surqical zite iz uncomfartable apd pon wouldTike the drezzing replaced please contack me.

DIET: It iz wery important ko maintain a 2oft dict For at least o week, Chew as much as possible on the side
oppesits the zurgery, Thiz iz nek the time ko start 2 dick, Please maintain your caloric and Fluid intake
as at pre=surgical levels, Vou will not heal weell i gou are dehydrated or undernourished. Please do nok
drink uzing a straw,

ORAL HYGIENE: It iz wery imporkant nok ba brush or floss the surgical sike unkil qiven cxpress instructions. Marmal brushing
and floszing procedures can traumatize the tizsue and impair healing. 7'ou may brush and floss those arcas
nok affected By the zurqery. Tao keep bacteriz under cantral 2 prezcription mouth rinse has been
weritben For wou, Initially, use the mouthwaszh as @ rinse. Later gou may be instructed to use a cotton-tipped
applicater, dipped in the mouthwash, b2 zwab alang the qum ling of the surgery zite, Uze 3 capful [15ml] of
the: mouthwash bwice 2 dag, marning and bedtime, after bruzhingfflossing wour non-zurgically treated becth,
T ou may nekics 2 mild beoth staining 2z @ resulk of the mouthwash, Thiz iz not permanent; the stain will b
remoyved with scalinglpalishing at wour fFollow-up appaintments, Please do not use 3 'water-Pik or other
irrigater unless instructed bo do s,

PHTYSICAL ACTIVITTY: Ayoid strenuouz phyzical ackivieg (ko include running and heavy lifting] For 72 hoursz, Additianally, ne viqorous
spitting, rinzing, or speaking [velling]. Forceful moyvements at the site of surqery will negatively affect healing.

EwELLING: Toumay cxpericne: some swelling. Thiz iz commen and wzually peaks ok 2-3 dags after surqery, There-
after won shonld expeck bo see o return to normal. To decrease swelling wou can apply ice to the site For the
First -4 hours after surgery.

Please call if the swelling appears o increase after the third day, or if you are concerned.

EFMOEKING Smeoking iz deleterious b healing, W' advize you bo skop smoking For 2z leng as possible after surgery.
Stopping zmaking will improve potential healing and alze improve pour averall pericdantal healkh,

FOR ZINUE LIFT SURGE 7 ou may also have received nasal decongestant tablets and sprag. Please use these medications as directed

PROCEDURES on the packaqe. In addition, sveid Blowing your noze. IF pou need o zneeae, please sneeae with gour maouth
open. Pleaze inform wour doctor if you develop sings congestion that is not minimized with your medications
or if weu netice any bleeding or dizchargs from your nose,

If wou have anyg preblems or questions, pleazs do not hesitate be call me ok 301-235-0077, If there iz an cmergency pou may page pour dockor
through an automated system. Instructions will be qiven after dialing 1-800-753-5555. The PIN® for your doctor iz

Your follow up appoinkment is scheduled For:

AT Fedderals
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APPENDIX D: EXAMPLE OF DATA COLLECTION SHEET

Tooth# Tooth#

Stent-CE)

Stent-BOP

Stent-FGM

Stent-MGJ

APPENDIX E: MEASUREMENT LANDMARKS OF STUDY
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Cemento-enamel

Amount of Recession = Cemento-enamel Junction to Free Gingival Margin
Probing depth = Free Gingival Margin to Base of Pocket
Clinical Attachment Level = Cemento-enamel Junction to Base of Pocket

Width of Keratinized Tissue = Free Gingival Margin to Mucogingival Junction

24



APPENDIX F: EXAMPLE OF MEASUREMENT STENT

The measurement stent will be fabricated from a stone model of the patient’s mouth.

The stent will direct the probe to facilitate precise, reproducible measurements.
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